The first few weeks after discharge from psychiatric hospital in-patient care are a period of extremely high risk of self-harm and suicide. Studies in the UK, Denmark, Singapore and Hong Kong show that the risk of suicide is up to 200 times higher than that of the general population around this time.
Since 2002 a number of policy initiatives aimed at reducing suicide risk in the post-discharge period have been introduced in England. A specific action recommended in the National Suicide Prevention Strategy for England (September 2002) was that following psychiatric hospital discharge, everyone with severe mental illness or a history of self-harm in the previous 3 months should be followed up in the community within 7 days. 8 The Department of Health's guidance for mental health services in 2003 recommended that in-patient and community teams carry out a joint case review prior to discharge; that care plans should take into account the heightened risk of suicide in the first 3 months after discharge and make specific reference to the first week; and that patients who were thought to be at high risk of suicide during their admission should be followed up within 48 h of discharge. 9 To date, the impact of these initiatives on the risk of fatal and non-fatal self-harm in the early weeks following hospital discharge has not been assessed. In this study we use data collected in the National Confidential Inquiry into Suicide and Homicide by People with Mental Illness, 10 and from Hospital Episode Statistics, to address the hypothesis that policy interventions have reduced fatal and non-fatal self-harm in the early weeks after psychiatric hospital discharge.
Method Data sources
National Confidential Inquiry data for England 1997 England -2007 Data collection for the National Confidential Inquiry occurs in three stages. First, information on all deaths among those aged 15-95 years in England receiving a suicide or open (undetermined) verdict at a coroner's inquest is obtained from the Office for National Statistics. Second, information on whether the person had been in contact with secondary mental health services in the 12 months before death is obtained from National Health Service (NHS) trusts. Third, clinical data about people who had been in contact with services (referred to as 'Inquiry cases') are obtained by sending a questionnaire to the consultant psychiatrist who had been in charge of their care. This questionnaire included patient status (in-patient, community patient) and timing of death. Further details of Inquiry methodology are available elsewhere. 10 Case ascertainment and completion rates for questionnaires are consistently high (495%). 10 Hospital Episode Statistics data for England 1997 England -2007 Hospital Episode Statistics (HES) data record patients admitted to NHS hospitals in England; admissions to private hospitals are not included. Using approaches developed in previous analyses of HES psychiatric admission data, 7 we selected all patients aged 16-64 years who had been discharged from hospital following an episode of care under a psychiatric specialist (HES main specialty code 1 Impact of national policy initiatives on fatal and non-fatal self-harm after psychiatric hospital discharge: time series analysis David Gunnell, Chris Metcalfe, David While, Keith Hawton, Davidson Ho, Louis Appleby and Nav Kapur Background Risk of self-harm and suicide is greatly increased in the period after discharge from psychiatric in-patient care.
Aims
To investigate the impact on suicide of a series of policy initiatives to enhance care in the immediate post-discharge period. 
Conclusions
These findings provide some support for the impact of recent policy changes on the risk of non-fatal self-harm in the immediate period after discharge from psychiatric in-patient care.
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710: mental illness) on at least one occasion during the 11-year study period. This code excludes the relatively few patients admitted under the following psychiatric specialties: learning disability, child and adolescent psychiatry, forensic psychiatry and psychotherapy.
We created unique patient identifiers, derived from the person's home postcode, date of birth and gender, to enable us to link the admissions of each individual patient. Using that identifier, and based on each patient's first episode of psychiatric in-patient care in each study year, we searched the HES databases for the 12 months following discharge to identify hospital readmissions for self-harm. Any readmission occurring on the same day as the discharge date was removed from the analysis to ensure we excluded patient transfers. We used the following ICD-10 codes to identify admissions for self-harm: X60-X84 (intentional self-harm), Y10-Y34 (event of undetermined intent) and X40-49 (accidental poisoning by exposure to noxious substances). 11 The latter codes were used because most such episodes are probable acts of self-harm: the sociodemographic characteristics of people with these diagnoses are similar to those of people admitted following self-harm, and accidental poisoning in the 16-64 year age group is unusual. Previous studies have found that Hospital Episode Statistics record hospital admission following self-poisoning reasonably reliably. 12 
Statistical analysis
We examined the proportion of people dying by suicide or admitted following self-harm in the 12 months following psychiatric hospital discharge who did so in week 1, weeks 2-4 and weeks 5-12 of that period. Comparing these proportions across calendar years, we looked for evidence of an effect of policy initiatives on early post-discharge fatal and non-fatal self-harm. By considering people dying by suicide or admitted to hospital following self-harm in the 12 months following discharge as the population at risk of fatal or non-fatal self-harm early in that period, secular changes in psychiatric hospital case mix and the background rate of suicide or self-harm are partly accommodated. Nevertheless, to assess the possible impact of changes in case mix on the associations we observed, we conducted a secondary analysis controlling for the primary diagnosis at discharge -eight slightly different diagnostic categories such as depression, psychosis and substance misuse were recorded for the cases in the two data-sets.
We use the log-rank test to compare the equality of survival functions in 1997-2002 v. 2003-2007 across the critical first 12 weeks after discharge. Poisson regression models were used to estimate the change across the study period in the risk of fatal or non-fatal self-harm in the early weeks after psychiatric hospital discharge. The risk in a particular period was calculated as the number of events in that period divided by the number of people who had not yet experienced an event at the beginning of that period. For example, the risk of an event during the 2-4 week period was calculated as the number of events in that period divided by the number of people who had not already experienced an event during the 0-1 week period. Evidence of a linear trend in these risks across the study period was evaluated by including year as a covariate in the regression model. The risks before (and including) 2002 -the year before policy changes regarding postdischarge psychiatric care were introduced -were compared with 2 Gunnell et al 1, [2003] [2004] [2005] [2006] [2007] . All models included a dummy variable distinguishing male and female patients. We investigated whether any changes in risk of fatal or non-fatal self-harm risk over time differed between men and women and between younger v. older patients (using median age in each data-set as the cut-off point) by including interaction terms.
Results
Over the 11-year study period there were 5116 suicides and 43 186 hospital admissions for self-harm within 12 months of discharge from psychiatric in-patient care. The 5116 suicides represented 10% of the 51 596 suicides that occurred in England over this period. Table 1 shows, by year, the timing of suicides and selfharm admissions over the 12 months following the index discharge from psychiatric in-patient care. Half of all suicides (50%) and 43% admissions for self-harm in the 12 months following discharge occurred within the first 12 weeks of that period, and 25% and 21% respectively occurred within the first 4 weeks. There were declines in the numbers of cases of fatal and non-fatal self-harm over the study period, reflecting a decline in the number of discharges from psychiatric in-patient units from 90 831 in 1997 to 64 033 in 2007. There was no clear evidence of substantial reductions in the proportion of suicides or hospital admissions for self-harm in the first few weeks following hospital discharge, although the absolute number of events declined over the study period (in keeping with declines in in-patient admissions). Figure 1 shows the cumulative risk of (a) suicide and (b) hospital admission for self-harm in the first 12 weeks following psychiatric hospital discharge for the periods before and after the policy change. There is some 
Poisson regression models
For suicide (Table 2) as cut-off points for the hypothetical impact of post-discharge interventions, but our conclusions were unchanged. There was little evidence that the main psychiatric diagnoses contributing to suicide after hospital discharge changed over the 11-year study period. In the 1997-2002 period 18% of suicide cases had a primary diagnosis of schizophrenia and 31% had depression; in 2003-2007 the equivalent figures were 18% and 33% respectively. Controlling for psychiatric diagnosis had little impact on the risk ratios, e.g. for the 2-4 weeks following discharge the risk ratio decreased slightly from 0.94 to 0.93 (95% CI 0.81-1.07).
Poisson regression models for hospital admission for selfharm are shown in Table 3 . There was strong evidence of a year-on-year decline in risk of hospital admission for self-harm in the weeks following discharge from in-patient psychiatric care There was no strong evidence that these effects differed in men and women (interaction tests: P = 0.081 for the 0-1 week post-discharge period, where there was a suggestion of a greater reduction in self-harm among male patients; P = 0.73 for the 2-4 week period; P = 0.53 for the 5-12 week period). There was some evidence that that the effects were stronger in younger than in older patients (interaction test probability values at 0-1 week, 2-4 weeks and 5-12 weeks post-discharge were P = 0.64, P = 0.011 and P = 0.17 respectively); at 2-4 weeks the risk ratio was 0.85 (95% CI 0.79-0.91) in the younger group and 0.97 (95% CI 0.90-1.04) in the older group.
As seen with the analysis of the National Confidential Inquiry data there was little evidence that the main psychiatric diagnoses contributing to self-harm after hospital discharge changed over the study period. In the 1997-2002 period, 8% of self-harm cases had a primary diagnosis of schizophrenia and 34% had a diagnosis of depression; in 2003-2007 the equivalent figures were 9% and 31% respectively. Controlling for psychiatric diagnosis had little impact on the risk ratios, for example for the 2-4 weeks following discharge the risk ratio increased slightly from 0.89 to 0.90 (95% CI 0.85-0.95). Our conclusions were unchanged in sensitivity analyses when we used different years (2003 and 2004) as the cut-off points to assess the impact of policy changes.
Discussion
We found no evidence that policy changes designed to reduce the risk of post-discharge suicide resulted in a reduction in deaths, although the confidence interval around the relative risk of suicide at 2-4 weeks following discharge (0.94, 95% CI 0.82-1.08) does not rule out an 18% reduction in risk (or an 8% increase). 
Strengths and limitations
We used national suicide and attempted suicide data to assess the impact of policy changes on suicide. To the best of our knowledge, this is the largest evaluation of the impact of mental health policy surrounding post-discharge aftercare on suicide risk carried out to date.
There are a number of limitations to this analysis. First, we have assumed that policy recommendations were widely implemented, Table 3 Change over the study period (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) in the gender-adjusted risk of self-harm related admission within the specified time following the index psychiatric in-patient episode, among male and female residents of England, aged 16-64 years, who were admitted following self-harm within 1 year of discharge but we did not collect data on implementation as part of this study. However, the National Confidential Inquiry does collect self-completed data from NHS trusts which suggest that policies on follow-up within 7 days of discharge are among the most widely implemented of all Inquiry recommendations. 10 Second, by using fatal and non-fatal self-harm occurring in weeks 12-52 following discharge as our reference category, we have assumed that none of the would-be suicides possibly prevented in the early weeks following discharge were simply postponed to the later period of follow-up. If this were to occur it would exaggerate the real impact of recent policy changes. Some reassurance can be taken from the observation that reductions in fatal and nonfatal self-harm in the first week were not accompanied by increases in the subsequent weeks, although such an effect could be obscured by the overall reduction in rates. Third, we have only crudely adjusted for patient case mix in our analysis. Changes in case mix might have occurred over the study period due reductions in bed numbers, rises in involuntary admissions, 13 and the widespread introduction of alternatives to in-patient admission such as crisis resolution and home treatment teams. These changes might have led to an increase in the overall morbidity over time of those who are admitted to hospital. However, in secondary analyses crudely controlling for psychiatric diagnoses our findings were largely unchanged, although we were unable to adjust for markers of severity. Fourth, our analysis of non-fatal self-harm is restricted to episodes requiring hospital admission -such cases represent only half of all hospital-presenting cases, 14 and an even smaller proportion of all episodes of self-harm. Nevertheless, those admitted to hospital are likely to be the most medically serious cases, more similar in their characteristics to those who died by suicide. Fifth, other policy measures, such as the National Institute for Health and Clinical Excellence (NICE) 2004 guidelines on the management and secondary prevention of self-harm, 15 may have resulted in changes in hospital admission policies for self-harm, and these rather than other initiatives might underlie the observed reductions in self-harm admission. Lastly, this is an ecological analysis, and temporal association does not imply causation. Randomised trials or comparison of our findings with temporal trends in the timing of suicidal behaviour in other countries that have not implemented changes in post-discharge aftercare such as those in the UK might increase confidence in our findings.
Findings in the context of the literature
The heightened risk of suicide in the early post-discharge period has been reported in studies from a range of different countries with different levels of service provision.
1,4-6 However, to the best of our knowledge there has been no previous evaluation of the impact of policies designed to reduce this risk. A randomised controlled trial in the USA in the 1970s evaluated the impact on suicide risk of regular letters of support sent by a psychiatrist over a 5-year period to former patients who did not wish to be followed up. 16 The intervention resulted in a reduction in suicide rates over the intervention period. Studies investigating risk factors for post-discharge suicide have shown that a number of clinical and care factors are associated with increased risk (such as gender, diagnosis, a history of previous suicidal behaviour, patientinitiated discharge, missed last contact, length of stay and psychiatrist characteristics). [17] [18] [19] Previous studies have shown that rates of suicide in the early and late post-discharge periods fluctuate over time. 3, 20 For example, a study based on linked data from Scotland showed that between 1980 and 1995 -a period of change in the characteristics of psychiatric service provision -there were increases in female suicide but declines in male suicide in the 28 days following hospital discharge. 3 Such studies highlight the challenge of studying the impact of new interventions using time series approaches without an adequate control population.
Implications of the study
Our study highlights the heightened risk of fatal and non-fatal self-harm in the first few weeks after hospital discharge -around a quarter of suicides and hospital admissions for self-harm in the 12 months following discharge occurred within 4 weeks of discharge. We have found some evidence that recent policy initiatives to reduce the risk of suicide in this period have had a beneficial impact on the risk of self-harm. The Department of Health has recently strengthened its guidance for high-risk patients. It has recommended that they are supported by telephone contacts with ward staff or an identified alternative when on leave or discharged and should also have a 'return to the ward' plan in place. It is therefore possible that beneficial impacts of current policy may increase. 21 Our study also highlights the difficulties inherent in evaluating policy interventions. At a time when NHS funds are coming under increasing pressure, evidence is essential to support continuation of new activity. In the case of new service developments which are introduced without comparison populations, potential approaches to evaluation include 'before and after' studies. The National Confidential Inquiry is embarking on just such work. 22 Further research should investigate the impact of case-mix changes on the observed patterns of risk and use gold standard research designs, such as randomised trials or randomised rollout of new interventions using stepped wedge designs, to better understand and ameliorate the risk of suicide in the early weeks following hospital discharge. 
